By using agar well diffusion assay, antifungal activity of aqueous extract prepared from Egyptian garlic (Allium sativum L.) was evaluated in vitro against two strains of Aspergillus flavus (OC1 and OC10) causing human ocular infection. The recorded minimum inhibitory concentration (MIC) for growth inhibition of both strains was 3.60 mg/ml. Aqueous garlic extract (AGE) was used in successive in vivo tests as an attempt to cure rabbit's fungal keratitis caused by A. flavus OC1. Findings showed that diluted preparation of AGE was effective topical antifungal agent and succeeded to cure severe A. flavus keratitis in a time course less than 10 days without any observable side effects. Microscopic examination showed that AGE induced deleterious cyto-morphological aberrations in A. flavus target cells. AGE applied to Czapek's broth via contact method was more effective on growth, spores and aflatoxin B1 production than AGE applied to the same broth at the same concentration via fumigation method.
diabetes, eye infections, snake bites, dandruff and tuberculosis (1) . Its broad spectrum of activity has been attributed to phytotherapeutic sulfur compounds including allicin and thiosulfinates, which are formed by crushing-induced metabolic action of enzyme alliin layase / alliinase on the odorless amino acid alliin (5) . In a previous study, 17 active components of Egyptian garlic were identified and responsible for antifungal activity (10) . This study evaluates in vitro antifungal potential of AGE against two clinical strains of A.
flavus. The particular possibility to use AGE in vivo as effective topical antifungal agent against A. flavus keratitis has not been previously reported. Microscopic examination was used to study the cyto-morphological aberrations induced by AGE. Efficacy of AGE in inhibition of aflatoxin B1 production was also investigated in this article.
MATERIALS AND METHODS

Garlic bulbs and aqueous garlic extract (AGE) preparation
Fresh garlic (Allium sativum L.) bulbs were purchased from local markets in Zagazig town, Egypt. The cloves were peeled and washed several times. A known weight (255 g) was blended in 900 ml of distilled water, and homogenized in a domestic juicer (Braun Combimax 700 Vital, Germany) for 3 min at average speed to extract the juice which was then centrifuged at 3000 rpm for 10 min. The precipitated material was weighed and supernatant was filtered through Whatman no.1 filter paper and resulting filtrate was filter sterilized by passing through a 0.45 μm cellulose nitrate membrane filter to
give crude aqueous extract of 71 mg of garlic/ml. AGE was used immediately or stored at 4 ºC until used.
Fungal strains
A. flavus OC1 and A. flavus OC10, clinical aflatoxigenic strains have been isolated from human cases diagnosed to have resistant corneal ulcer and corneal abscess, respectively.
Isolates were identified to the species level based on macroscopic and microscopic morphology on Czapek's agar according to Moubasher (17) .
Bioassays
In vitro tests: Agar well diffusion method (10) Aflatoxin B1 absorption was monitored at 363 nm and concentration was obtained after recording optical density against a standard curve (11).
Statistical analyses
All experiments were conducted in triplicates. Antifungal activity data from diffusion experiments were evaluated using analysis of variance (ANOVA) test followed by least significant difference (LSD) test. Data of the effect of AGE on the dry cell weights and aflatoxin B1 formation were analyzed 
Treatment of rabbit's fungal keratitis caused by A. flavus
OC1
Infection of rabbits' eyes with A. flavus conidial spore suspension showed that early fungal keratitis begins with inflammation or redness of eyelid (conjunctiva) (Fig. 1a) after
5-8 days of infection. Inflammation extends to portion of eye
ball that comes into contact with conjunctiva after 12 days (Fig. 1b & c) . After 15 days, it may appear as indolent and dry, with a leathery, tough, raised surface (Figure 1d ). Some feathery borders may be noted at this stage of infection (Fig.   1e ). After 16 days, the eye inside is not visible (Fig. 1f) . These clinical symptoms are consistent with reported studies (2, 3).
In vivo application of AGE showed that low concentration (MIC =3.60 mg/ml) has succeeded to cure severe A. flavus (Fig. 3b) . Moreover, hyphae appeared thinner than those of controls. A reported study (4) showed that AGE causes collapse of hyphae of Rhizoctonia solani and Colletotrichum lindemuthianum and for Fusarium solani hyphae appeared thinner than in controls. Garlic extract was found to reduce germination of conidiophores and oospores of Hyaloperonospora parasitica (5). 
TEM examination TEM examinations of control cells of A. flavus OC1
showed that cell wall and plasma membrane were smooth and uniform and thoroughly surrounded by intact fibrillar layer and all organelles are suspended in highly dense cytoplasm have normal appearance (Fig. 4a) . TEM images of AGE-treated fungal cells of the same age (Fig. 4b, c) thickening of cytoplasmic membrane that was partially detached from cell wall (Fig. 4 e) , whereas the control revealed highly dense cytoplasm and was enveloped with tightly attached cell wall and cytoplasmic membrane (Fig. 4 d) . Some hyphal tips were found disintegrated (Fig. 4 f) . These modifications series are similar to those observed in other fungal species during treatments with garlic extracts (4, 13, 27) . 
Effect of different concentrations of AGE via contact and
vapor phase on mycelial and sporulative growth and aflatoxin B1 formation of A. flavus OC1 Using contact method, aflatoxin B1 production was completely inhibited at 0.72 mg/ml. However, a significant drastic reduction in aflatoxin B1 production from 299.7 ppb at 0.18 mg/ml of AGE to 144.6 ppb at 2.88 mg/ml was obtained by fumigation method (Table 3) . Garlic was reported to have antifungal properties and inhibit formation of aflatoxins (9) hirsutum (10) . Via contact phase, reduction of sporulation was correlated with reduction in aflatoxin B1 production. This was consistent with findings of Reib (23). Therefore, AGE appears to have clinical and public health importance. A histopathological study will be carried out to
